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(54) FLAME-RETARDANT, HEAT-RESISTANT AND IMPACT-RESISTANT AROMATIC VINYL 
RESIN COMPOSITION 

(57)Abstract: 

PURPOSE: To obtain a resin composition improved in flame retardancy, heat resistance, impact 
resistance and flow by mixing an aromatic vinyl resin with a polyphenylene ether and an 
organohalogen compound. 

CONSTITUTION: This resin composition is obtained by mixing 100 pts. wt., in total, aromatic 
vinyl resin having a glass transition temperature of -30 ° C or below and a particle diameter of 
0.1-5.0nm and selected from among a rubber- modified aromatic vinyl resin, an aromatic 
thermoplastic elastomer and a rubber-modified aromatic vinyl resin and a polyphenylene ether 
having a reduced viscosity of 0.20~0.70dl/g as measured in a chloroform solution} in a 
concentration of 0.5g/dl at 30° C with 3-15 pts. wt. (in terms of halogen) organohalogen 
compound and optionally 0-30 pts. wt. flow improver. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1](A) They are aromatic vinyl resin, (B) polyphenylene ether, and a resin composition that 
consists of fire retardant containing the (C) organic halogenated compound, An aromatic vinyl 
system fire retardancy heat-resistant shock resistance resin composition which (B) 
polyphenylene ether in a resinous principle [(A), (B)] in this constituent contains 15 or less % of 
the weight, and is characterized by a halogen content being 3 - 15 weight section to this 
resinous principle 100 weight section. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the fire-resistant outstanding aromatic-vinyl- 
resin constituent. It is related with the outstanding aromatic-vinyl-resin constituent fire- 
resistant, heat-resistant, shock-proof, and fluid in detail. 
[0002] 

[Description of the Prior Art]Since aromatic vinyl resin is excellent in shock resistance in 
addition to excelling in a moldability as compared with inorganic substances, such as glass, it is 
used in many fields including autoparts, household appliance parts, and OA equipment parts, but 
the use is restricted for the flammability of aromatic vinyl resin. 

[0003]As the method of flameproofing of aromatic vinyl resin, adding fire retardant of a halogen 
system, the Lynn system, and an inorganic system to aromatic vinyl resin carries out, and 
flameproofing is attained to some extent by a ****** cage and it However, a close-up of the 
demand of safety to a fire is taken suddenly in recent years, regulation of the U.S. UL (under rye 
**-** laboratory) normal-beam-testing burning test to home electronics, OA equipment, etc. is 
becoming severe with the year, and more advanced flameproofing is demanded, although the 
method of increasing the quantity of fire retardant as more advanced flameproofing art is known, 
it is not preferred to use expensive fire retardant in large quantities originally in order to promote 
generating of poisonous gas, and mechanical properties and a heat-resistant fall for it not to to 
be not only economical, but. For this reason, development of the technique of carrying out 
flameproofing of the resin using a small amount of fire retardant as much as possible was 
desired. 

[0004]Conventionally t adding polyphenylene ether is known as a method of controlling the 
mechanical properties of aromatic vinyl resin, and a heat-resistant fall, and raising fire 
retardancy. For example, the flame retardant resin composition (JP.63-66261.A) and 
polyphenylene ether of thermoplastics and brominated flame retardants, such as polyphenylene 
ether and aromatic vinyl resin, The retardant polymer composition (JP,48-38768,B) with styrene 
resin, aromatic phosphate, and an aromatic halogenated compound is indicated. However, the 
polyphenylene ether of the resin composition of this gazette is the main ingredients. 
Although impact strength and rigidity are excellent, fabricating-operation mobility is remarkably 
low and industrial use is narrowed. 

It is not indicated by this gazette that fire retardancy improves remarkably by combination of the 
polyphenylene ether of a specific amount and halogen of a specific amount, and mobility, impact 
strength, and the heat-resistant balance characteristic improve, and it is not even suggested. 
[0005] 

[Problem(s) to be Solved by the Invention]An object [ offer of the outstanding aromatic-vinyl- 
resin constituent fire-resistant, heat-resistant, shock-proof, and fluid ] in view of such the 
actual condition of this invention is for there to be no above problems. 
[0006] 

[Means for Solving the Problem]This invention persons receive (A) aromatic vinyl resin, as a 
result of examining wholeheartedly fire-resistant improvement art of aromatic vinyl resin, Holding 
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heat resistance, shock resistance, and mobility to a surprising thing by putting fire retardant 
containing (B) polyphenylene ether of a specific amount, and the (C) organic halogenated 
compound of a specific amount together, raising fire retardancy by leaps and bounds found out 
becoming possible, and it reached this invention. 

[0007]This invention Namely, (A) aromatic vinyl resin, (B) polyphenylene ether, And are a resin 
composition which consists of fire retardant containing the (C) organic halogenated compound, 
and (B) polyphenylene ether in a resinous principle [(A), (B)] in this constituent contains 15 or 
less % of the weight, and this resinous principle 100 weight section is received, An aromatic vinyl 
system fire retardancy heat-resistant shock resistance resin composition, wherein a halogen 
content is three to 15 weight section is provided. 

[0008]Hereafter, this invention is explained in detail. A resin composition of this invention 
consists of fire retardant containing (A) aromatic vinyl resin, (B) polyphenylene ether of a 
specific amount, and the (C) organic halogenated compound of a specific amount. A resinous 
principle which consists of the above (A) and a (B) ingredient is an ingredient for making the 
main ingredients of a molding resin composition and playing a role of intensity maintenance of 
mold goods, and the (C) ingredient is an ingredient for giving fire retardancy to a resinous 
principle. 

[0009]Here, not only as a heat-resistant and shock-proof improver, polyphenylene ether of the 
(B) ingredient controls a pyrolysis of aromatic vinyl resin of the (A) ingredient and acts as a fire- 
resistant auxiliary agent of (C) fire retardant Since the (B) ingredient contains oxygen, it acts 
also as a dispersing agent or a compatibilizer of the (C) ingredient by interactions, such as an 
organic halogenated compound in the polar (C) ingredient, and a hydrogen bond. And it is 
important for the (B) ingredient among a resinous principle to contain 15 or less % of the weight 
(B) If an ingredient exceeds 15 % of the weight, mobility will fall. 

[001 0]lt is important that a halogen content is three to 15 weight section to resinous principle 
100 weight section. In less than three weight sections, fire retardancy falls, and on the other 
hand, if 15 weight sections are exceeded, impact strength will fall. Thus, by using polyphenylene 
ether of a specific amount, and halogen of a specific amount, it finds out raising fire retardancy 
substantially for the first time, and came to complete this invention. 

[0011]The (A) ingredient of this invention is rubber denaturation aromatic vinyl resin, an aromatic 
vinyl system thermoplastic elastomer, or rubber nondenaturing aromatic vinyl resin. Rubber 
denaturation aromatic vinyl resin in the above-mentioned (A) ingredient of this invention, A 
polymer which a rubbeiHike polymer distributes to particle state is said into a matrix which 
consists of a vinylaromatic system polymer, It is obtained by adding this and a copolymerizable 
vinyl monomer and carrying out the graft polymerization of the monomeric mixture an aromatic 
vinyl monomer and if needed, with a publicly known mass polymerization method, massive 
suspension polymerization method, and solution polymerization method or an emulsion 
polymerization method under existence of a rubber-like polymer. 

[0012]As an example of such resin, high impact polystyrene, ABS plastics (acrylonitrile- 
butadiene-styrene copolymer), AAS resin (acrylonitrile acrylic rubber styrene copolymer), AES 
resin (acrylonitrile ethylene-propylene rubber styrene copolymer), etc. are mentioned. Here, said 
rubber-like polymer requires that glass transition temperature (Tg) should be below -30- 
degreeC, and if -30 degreeC is exceeded, shock resistance will fall. 

[0013]As an example of such a rubber-like polymer, polybutadiene, poly (styrene butadiene), 
Saturation rubber which hydrogenated diene system rubber and the above-mentioned diene 
rubbers, such as poly (acrylonitrile butadiene), Acrylic rubbers, such as polyisoprene rubber, 
chloroprene rubber, and polybutyl acrylate, an ethylene-propylene-diene monomer ternary 
polymerization object (EPDM), etc. can be mentioned, Especially diene system rubber is 
preferred and it is more preferred that a rate of cis- one 1 occupied during a butadiene-units 
chain from a viewpoint of impact strength and thermal stability and four combination is a 
butadiene series polymer which is 70 % of the weight or more. 

[0014]With an aromatic vinyl monomer of an essential ingredient in a monomeric mixture which is 
polymerized under existence of the above-mentioned rubber-like polymer and in which graft 
polymerization is possible. For example, styrene, PARAME chill styrene, 2,4-dimethylstyrene, 
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Core alkylation styrene, such as ethylstyrene, p-tert-butylstyrene, p-chlorostyrene, p- 
bromostyrene, and 2,4,5-tribromostyrene, Or although it is alpha-alkylation styrene, such as 
alpha-methylstyrene and alpha~methyl~p-methylstyrene, and styrene is the most preferred, 
copolymerization of the aromatic vinyl monomer besides the above may be carried out for 
styrene to a subject. 

[0015]More than a kind can introduce a copolymerizable monomer component into an aromatic 
vinyl monomer if needed as an ingredient of rubber denaturation aromatic vinyl resin. When oil 
resistance needs to be improved, unsaturated nitrile monomers, such as acrylonitrile and a 
methacrylonitrile, can be used. And when it is necessary to reduce melt viscosity at the time of 
a blend, acrylic ester which a carbon number becomes from an alkyl group of 1-8 can be used. 
When the heat resistance of a resin composition needs to be improved further, copolymerization 
of the monomers, such as alpha-methylstyrene, acrylic acid, methacrylic acid, a maleic 
anhydride, and N-substitution maleimide, may be carried out A content of the above-mentioned 
vinylaromatic monomer and a copolymerizable vinyl monomer is 0 to 40 % of the weight among a 
monomeric mixture, 

[001 6]A rubber-like polymer in rubber denaturation aromatic vinyl resin of this invention is 
preferred, 5 to 80 % of the weight and especially a desirable monomeric mixture in which 10 to 50 
% of the weight and graft polymerization are possible are preferred, and 95 to 20 % of the weight 
is in 90 to 50% of the weight of a range still more preferably. It becomes impossible to balance 
the shock resistance of a resin composition made into the purpose, and rigidity out of this range. 
As for a diameter of a rubber particle of a styrene system polymer, 0.1-5,0 micrometers is 
preferred, and 0.2-3.0 micrometers is especially preferred for it. Impact strength improves in a 
mentioned range. 

[0017]The above-mentioned aromatic vinyl system thermoplastic elastomer is a block copolymer 
which consists of an aromatic vinyl unit and a conjugated diene unit, or the block copolymer in 
which hydrogenation of the above-mentioned conjugated diene unit portion was carried out 
Although an aromatic vinyl monomer which constitutes the above-mentioned block copolymer is 
an aromatic vinyl monomer indicated in explanation of the (A) ingredient and its styrene is the 
most preferred, it may carry out copolymerization of the aromatic vinyl monomer besides the 
above for styrene to a subject. 

[0018]The conjugated diene monomer which constitutes the above-mentioned block copolymer 
can mention 1 ,3-butadiene, isoprene, etc. And a block structure of a block copolymer, When a 
polymeric block which consists of an aromatic vinyl unit is displayed by S and a polymeric block 
which consists of conjugated diene and/or its unit by which hydrogenation was carried out is 
displayed by B, A linear block copolymer of SB and S(BS) n (however, n integer of 1-3), and S 
(BSB) n (however, n integer of 1-2), and (SB) n X (however, n integer of 3-6.) X is coupling agent 
residue, such as tetrachlorosilane, a tin tetrachloride, and a poly epoxy compound. It is preferred 
that it is a star-like (star) block copolymer which is displayed and which makes B portion a 
connecting center. 2 types of SB, 3 types of SBS, and a 4 type linear block copolymer of SBSB 
are especially preferred. 

[0019]On the other hand, rubber nondenaturing aromatic vinyl resin is aromatic vinyl resin which 
does not contain a rubber composition in the above-mentioned rubber denaturation aromatic 
vinyl resin. Polyphenylene ether (it calls for short the following PPE.) of the (B) ingredient of this 
invention is a homopolymer and/or a copolymer which consist of a bonding unit shown with a 
following formula. 
[0020] 
[Formula 1] 



[0021]However, Rl, R2, R3, and R4 are chosen from the group which consists of hydrogen, 
hydrocarbon, or a substitution hydrocarbon group, respectively, may be mutually the same or 
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may differ. As a concrete example of this PPE, it is poly (the copolymer of 2,6-dimethyl- 1,4- 
phenylene ether, 2,6-dimethylphenol, and 2,3,6-trimethyl phenol, etc, are preferred, and poly (the 
2,6-dimethyl- 1, 4-phenylene ether) is preferred especially.). The manufacturing method in 
particular of this PPE is not limited, and the complex of the cuprous salt by a method given in a 
U.S. Pat. No. 3,306,874 specification and amine is used as a catalyst, for example, For example, it 
can manufacture easily by carrying out oxidative polymerization of the 2 and 6 xylenol, It can 
manufacture easily by the method indicated in addition to this to a U.S. Pat No. 3,306,875 
specification, a U.S. Pat No. 3,257,357 specification, a U.S. Pat. No. 3,257,358 specification and 
JP,52-17880,B, and JP,50-51 197.A. As for the reduced viscosity (0.5 g/dl, chloroform fluid, 30 
degreeC measurement) of the above PPE used in this invention, it is preferred that it is in the 
range of 0.20 - 0.70 dl/g, and it is more preferred that it is in the range of 0.30 - 0.60 dl/g. As a 
means for satisfying the above-mentioned requirements about the reduced viscosity of PPE, 
adjustment of the catalyst amount in the case of said manufacture of PPE t etc. can be 
mentioned. 

[0022]Fire retardant containing an organic halogenated compound of the (C) ingredient of this 
invention uses a halogen series flame retardant as an essential ingredient, and contains the Lynn 
system, an inorganic flame retardant or a fire-resistant auxiliary agent if needed. The above- 
mentioned halogen series flame retardant An aromatic halogenated compound, a halogenation 
epoxy resin, Are halogenated polycarbonate, a halogenated-aromatics vinyl system polymer, 
halogenation cyanurate resin, halogenation polyphenylene ether, fluororesin, etc., and specifically, 
Decabromo diphenyloxide, tetra bromine bisphenol A, Oligomer of tetra bromine bisphenol A, a 
bromine-ized bisphenol system epoxy resin, Bromine-ized bisphenol system phenoxy resin, 
bromine-ized bisphenol system polycarbonate, They are bromineHzed polystyrene, bromine-ized 
bridge construction polystyrene, bromine-ized polyphenylene oxide, PORIJI bromine phenylene 
oxide, decabromdiphenyloxide bisphenol condensate, an ethylene screw tetrabromo phthalimide, 
halogen-containing phosphoric ester, etc. 

[0023]Here, a bromine-ized bisphenol system epoxy resin is especially preferred from a 
viewpoint of a fluid improved effect and an effect of dispersibility under existence of 
polyphenylene ether of the (B) ingredient (C) Phosphorus series flame retardants in an 
ingredient are ** organophosphorus compound, ** red phosphorus, ** inorganic matter system 
phosphate, etc. 

[0024]The above-mentioned ** organophosphorus compounds are phosphine, phosphine oxide, a 
BIHOSU fin, phosphonium salt, phosphinate, phosphoric ester, phosphite, etc., for example. More 
specifically Triphenyl phosphate, methyl NEOBEN chill phosphite, HENTA erythritol 
diethyldiphosphite, methyl neopentyl phosphonate, Phenyl neopentyl phosphate, pentaerythritol 
diphenyl diphosphate, They are JISHIKURO pentyl hypo diphosphate, dineopenty! hypophosphite, 
phenylpyrocatechol phosphite, ethylpyrocatechol phosphate, and JIPIRO catechol hypo 
diphosphate. 

[0025]On mobility and heat-resistant and shock-proof balance, hydroxyl content aromatic 
system phosphoric ester is preferred, and may use together with an organophosphorus 
compound which does not contain the above-mentioned hydroxyl especially here. The above- 
mentioned ** red phosphorus used in this invention, Beforehand the surface other than general 
red phosphorus Aluminium hydroxide, That by which coating treatment was carried out with a 
tunic of ********** metal hydroxide from magnesium hydroxide, zinc hydroxide, and titanium 
hydroxide, That by which coating treatment was carried out with a tunic which consists of metal 
hydroxide and thermosetting resin which are chosen from aluminium hydroxide, magnesium 
hydroxide, zinc hydroxide, and titanium hydroxide, Coating treatment was doubly carried out with 
a tunic of thermosetting resin on liquid membrane of metal hydroxide chosen from aluminium 
hydroxide, magnesium hydroxide, zinc hydroxide, and titanium hydroxide. 
[0026]The above-mentioned ** inorganic matter system phosphate used in this invention has 
typical ammonium polyphosphate. An inorganic flame retardant in an ingredient (C) Aluminium 
hydroxide, magnesium hydroxide, Dolomite, a hydrotalcite, calcium hydroxide, barium hydroxide, A 
hydrate of inorganic metal compounds, such as a hydrate of basic magnesium carbonate, 
zirconium hydroxide, and tin oxide, They are zinc borate, zinc metaborate, barium metaboric acid, 
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zinc carbonate, magnesium carbonate, MUKARUSHIUMU, calcium carbonate, barium carbonate, 
magnesium oxide, molybdenum oxide, zirconium oxide, tin oxide, antimony oxide, red phosphorus, 
etc. At least one sort of these may use two or more sorts together Especially in this, a fire- 
resistant effect is good and what was chosen from a group which consists of magnesium 
hydroxide, aluminium hydroxide, basic magnesium carbonate, and a hydrotalcite is economically 
advantageous. 

[0027]A fire-resistant auxiliary agent in an ingredient (C) A triazine skeleton content compound, 
antimonous oxide, They are metallic oxides, such as copper oxide, magnesium oxide, a zinc oxide, 
molybdenum oxide, iron oxide, manganese oxide, an aluminum oxide, tin oxide, and titanium oxide, 
silicone resin, such as polydyorganosiloxane, etc. Here, especially as a fire-resistant auxiliary 
agent of a phosphorus series flame retardant, the above-mentioned triazine skeleton content 
compound is preferred. As the example, although melamine, MERAMU, a melon, melamine sila 
nurate, SAKUSHINO guanamine, AJIBO guanamine, methyl guru taro guanamine, melamine 
phosphate, melamine resin, BT resin, etc. can be mentioned, A viewpoint of volatility-proof to 
melamine cyanurate is especially preferred. 

[0028]When it is required for a resin composition of this invention to give mobility further, the (D) 
flow improver can be blended. The above-mentioned (D) ingredients are a kind or two sorts or 
more of flow improvers chosen from copolymerization resin which consists of an aromatic vinyl 
unit and an acrylic ester unit, phosphoric ester, aliphatic hydrocarbon, higher fatty acid, higher- 
fatty-acid ester, higher fatty acid amide, high-class fatty alcohol, and metallic soap. 
[0029]An aromatic vinyl unit of the above-mentioned copolymerization resin is an aromatic vinyl 
unit shown in explanation of the (A) ingredient, and an acrylic ester unit is acrylic ester which 
carbon numbers, such as methyl acryiate and butyl acrylate, become from an alkyl group of 1-8. 
Here, as for a content of an acrylic ester unit in copolymerization resin, 3 to 40 % of the weight 
is preferred, and 5 to 20 % of the weight is still more preferred for it. It is preferred that solution 
viscosity (a MEK solution of 10 % of the weight of resin, measurement temperature of 25 **) 
which is an index of a molecular weight of the above-mentioned copolymerization resin is 2 - 
10cP (centipoise). If solution viscosity has a remarkable fall of impact strength and exceeds 
10cP on the other hand in less than 2 cP, a fluid improved effect will fall. 
[0030] Phosphoric ester in an ingredient (D) Triphenyl phosphate, tricresyl phosphate, Phenyl 
neopentyl phosphate, pentaerythritol dipheny! diphosphate, They are JISHIKURO pentyl hypo 
diphosphate, ethylpyrocatechol phosphate, JIPIRO catechol hypo diphosphate, resorcinyl 
diphenyl phosphate, resorcinol screw diphenyl phosphate, etc. 

[0031](D) Aliphatic hydrocarbon system processing aid in an ingredient is a liquid paraffin, native 
paraffin, micro wax, a polyolefine wax, synthetic paraffin and these partial oxidation things or 
fluoride, a chloride, etc. (D) Higher fatty acid in an ingredient is unsaturated fatty acid, such as 
saturated fatty acid, such as caproic acid, hexadecanoic acid, pulmitic acid, stearic acid, 
phenylstearic acid, and ferron acid, and recinoleic acid, RISHIMBE rye gin acid, and 9~oxy 12 
octadecenoic acid, etc. 

[0032]Higher-fatty-acid ester in an ingredient (D) Phenylmethyl stearate, Univalent alcohol ester 
of fatty acid, such as phenylbutyl stearate. And it is univalent alcohol ester of polybasic acid, 
such as phthalic acid diester of diphenyl phthalate stearyl, Sorbitan monolaurate, sorbitan 
monostearate, Sorbitan mono- olate, sorbitansesquiolate, a sorbitan trio rate, Polyoxyethylene 
sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate, Sorbitan ester, such as 
polyoxyethylenesorbitan monostearate and polyoxyethylene sorbitan mono- olate, Stearic acid 
monoglyceride, oleic acid monoglyceride, capric acid monoglyceride, Fatty acid ester of glycerin 
monomers, such as behenic acid monoglyceride, Fatty acid ester of polyglycerin, such as 
polyglycerin stearic acid ester, polyglycerin oleate, and polyglycerin laurate ester, 
polyoxyethylene mono- laurate, polyoxyethylene monostearate, It is neopentyl polyo! fatty acid 
ester, such as fatty acid ester which has polyalkylene ether units, such as polyoxyethylene 
mono- olate, and neopentyl polyol distearic acid ester, etc. 

[0033]Higher fatty acid amide in an ingredient (D) Phenyl octadecanamide, Monoamide of 
saturated fatty acid, such as methylol octadecanamide and methylolbehenic acid amide, Palm- 
oil-fatty-acid diethanolamide, lauric acid diethanofamide, And it is the N [, such as palm-oil- 
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fatty-acid diethanolamide and oleic acid diethanolamide, ] and N'-2 substitution monoamide etc., 
Methylenebis (12-hydroxyphenyl) octadecanamide, Ethylene screw octadecanamide, ethylene bis 
(12-hydroxyphenyl)octadecanamide, It is aromatic system bisamide, such as saturated fatty acid 
bisamide, such as hexa methylenebis (12-hydroxyphenyl) octadecanamide, and m-xylylene bis 
(12-hydroxyphenyl)octadecanamide. 

[0034](D) Alcohol of stearyl alcohol, cetyl alcohol, etc. univalent in high-class fatty alcohol in an 
ingredient Polyhydric alcohol, such as sorbitol and mannitol, and polyoxyethylene dodecyl amine, 
Arylation ether which is polyoxyethylene BOKUTA decyl amine etc. and has polyalkylene ether 
units, such as polyoxyethylene arylation ether, further, And polyoxyethylene lauryl ether, 
polyoxyethylene tridodecyl ether, Polyoxyethylene cetyl ether, polyoxyethylene stearylether, 
Polyoxyethylene alkyl ether, such as polyoxyethylene oleylether, Polyoxyethylene alkyl phenyl 
ether, such as polyoxyethylene octyl phenyl ether and polyoxyethylene nonylphenyl ether, 
Polyepichlorohydrin ether, polyoxyethylene bisphenol A ether, It is dihydric alcohol which has 
polyalkylene ether units, such as polyoxyethylene ethylene glycol, polyoxypropylene bisphenol A 
ether, and polyoxyethylene polyoxypropylene glycol ether. 

[0035](D) Metallic soap in an ingredient is metal salt, such as barium and calcium of higher fatty 
acid, such as the above-mentioned stearic acid, zinc, aluminum, and magnesium. As for a resin 
composition of this invention, it is preferred to blend the (C) organophosphorus compound and 
also to carry out 0-30 weight-section combination of the (D) flow improver if needed so that a 
halogen content may become 3-15 weight section to resinous principle 100 weight section 
which consists of (A) and a (B) ingredient. In a mentioned range, molding workability (mobility), 
fire retardancy, and the shock-proof and heat-resistant balance characteristic are excellent 
here. 

[0036]Although a resin composition of this invention is obtained by carrying out melt kneading of 
each above-mentioned ingredient with a commercial single screw extruder or a twin screw 
extruder etc., for example, In that case, ultraviolet ray absorbents, such as antioxidants, such as 
hindered phenol, benzotriazol, and hindered amine, Colorant, such as reinforcing agents, such as 
lubricant, such as a tin system thermostabilizer, other inorganic systems and a halogen series 
flame retardant, stearic acid, and zinc stearate, a bulking agent, and glass fiber, a color, and 
paints, etc. can be added if needed. 

[0037]Thus, outstanding mold goods of molding workability (mobility), fire retardancy, heat 
resistance, and shock resistance are obtained an irjection molding machine or by carrying out 
extrusion molding in a constituent of obtained this invention. 
[0038] 

[Example]Hereafter, although an example explains this invention still in detail, thereby, this 
invention does not receive restriction at all. Measurement in an example and a comparative 
example was performed using the following methods or measuring apparatus. 
[0039](1) The weight mean particle diameter of rubber weight-mean-particle-diameter rubber 
modified styrene resin asks for the diameter of a butadiene series polymer particle in the 
transmission electron microscope photograph taken by ultrathin sectioning of the resin 
composition, and computes it with a following formula. 

Weight-mean-particle-diameter =sigmanicke!-Di4/sigmanickel-Di3 (nickel is the number of the 
butadiene series polymer particle whose particle is Di here.) 

(2) Add the mixed solvent of 18 ml of methyl ethyl ketone, and 2 ml of methanol to the reduced 
viscosity etaSP/C rubber modified styrene resin 1g, shake at 25 ** for 2 hours, and centrifuge 
for 30 minutes at 5 ** and 18000 rpm. It dried, after taking out supernatant liquid and depositing 
a pitch with methanol. 

[0040]Thus, the obtained resin 0.1 g was dissolved in toluene, it was considered as the solution of 
concentration 0.5 g/dl, 10 ml of this solution was put into the canon Fenske type viscosity 
meter, and this number of solution flowing-down seconds t1 was measured at 30 **. On the 
other hand, number of flowing-down seconds tO of pure toluene was independently measured 
with the same viscosity meter, and it computed with the following expression. 
etaSP/C=(t1 /t0 - 1)/C (C: polymer concentration g/dl) 

On the other hand, about reduced viscosity etaSP/c of PPE of the (B) ingredient, 0.1 g was 
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dissolved in chloroform, and it was considered as the solution of concentration 0.5 g/dl, and 
measured like the above. 

[0041 ](3) (D) ingredient Copoiymerization resin of the solution viscosity (D) ingredient of 

[copolymerization resin] is dissolved in methyl ethyl ketone (MEK), and a resin solution is 

produced 10% of the weight. Subsequently, 10 ml of this solution was put into the viscosity 

meter, and t1 fall second was measured in a 25 ** thermostat. On the other hand already 

viscosity asked for tO fall second by the same operation as the above using the known reference 

solution for viscosity meter proofreading (it produces based on JIS Z8809-1978), and computed 

the viscosity pipe factor K with the following expression, and solution viscosity was obtained 

from the product of the number of fall seconds of a polymer solution, and the viscosity pipe 

factor K. A unit is a centipoise (cP). 

[0042]Viscosity pipe factor K=(eta0 d)/(t0 dO) 

eta 0 : Viscosity (cP) at 25 ** of a reference solution 

tO : Falling time at 25 ** of a reference solution (sec) 

d : density (g/cm3) of 10% of the weight of a polymer solution 

dO : Density (g/cm3) at 25 ** of a reference solution 

(4) It measured at 23 ** by the method based on Izod-impact-strength ASTM-D256. (A V notch, 
1 / 8-inch specimen) 

(5) It measured by the method based on BIKATTO softening temperature ASTM-D1525, and was 
considered as the heat-resistant measure. 

[0043](6) Melt flow rate (MFR) 

It measured by the method based on ASTM-D1238 with the fluid index. It asked on 5 kg of load, 
and conditions with a melting temperature of 200 ** from the extrusion outlet around for 10 
minutes (g / 10 minutes). (7) The VB (Vertical Burning) method based on fire-resistant UL-94 
estimated. (1/8-inch specimen) 

(8) Thermolytic behavior (thermo gravity balance examination) 

Using Shimazu thermal analysis apparatus DT-40, temperature up was carried out to 550 ** by a 
part for 10 **/under the air air current, and the thermolytic behavior was measured. 
[0044]Here, let pyrolysis starting temperature be a turning point where weight loss starts rapidly. 
On the other hand, let catabolic rate of a resinous principle be the weight loss per ** of the pure 
resinous principle except additive agents, such as fire retardant, in the temperature range 
between degradation starting temperatures and the temperature to which the weight loss after it 
becomes slow. 

(9) It carried out with the glass-transition-temperature Tg differential scanning calorimetry 
(DSC). Using Shimazu thermal analysis apparatus DT-40, under the nitrogen air current, 
temperature up of the 5-mg sample was carried out, and, specifically, it was measured by a part 
for 10 **/. Difference deltaTg of Tg of a resinous principle and Tg of a constituent performed 
the judgment of compatibility. That is, the larger one of deltaTg of the interaction of a resinous 
principle and a flame retardant composition is large, and compatibility is excellent. 
[0045]Each ingredient used by the example and a comparative example used the following. 

(**) Rubber denaturation aromatic vinyl resin (A ingredient) 
** Rubber denaturation aromatic vinyl resin (HIPS-1) 

Polybutadiene (2 joint weight ratio =33/[ cis- one 1, the 4 combination / transformer 1, the 4 
combination / vinyl 1, and ] 49/18)/polystyrene =10/90 (weight ratio), Weight mean particle 
diameter of rubber Rubber denaturation aromatic vinyl resin (Asahi Chemical Industry Co., Ltd. 
make HIPS-1 is called) which is 2.0 micrometers and reduced viscosity etasp/c 0.75 dl/g was 
used. 

[0046]** Rubber denaturation aromatic vinyl resin (HIPS-2) 

Polybutadiene (2 joint weight ratio =95/[ cis- one 1, the 4 combination / transformer 1, the 4 
combination / vinyl 1, and ] 2/3)/po!ystyrene =12.3/87.7 (weight ratio), Weight mean particle 
diameter of rubber Rubber denaturation aromatic vinyl resin (Asahi Chemical Industry Co., Ltd. 
make HIPS-2 is called) which is 1.3 micrometers and reduced viscosity etasp/c 0.79 dl/g was 
used. 

[0047]** Aromatic vinyl system thermoplastic elastomer (TPE) 
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A commercial styrene thermoplastic elastomer [Styrene / butadiene block copolymer (40/60 

weight ratio) Asahi Chemical Industry Co., Ltd. make] was used. (TPE is called) 

** Rubber nondenaturing aromatic vinyl resin [Polystyrene (GPPS)] 

Commercial polystyrene (the weight average molecular weight 270,000, number average 

molecular weight 120,000) [(made by Asahi Chemical Industry Co., Ltd.) (GPPS is called 

henceforth)] was used. 

[0048](**) It has a manufacture oxygen entrainment mouth of polyphenylene ether (PPE:B 
ingredient) at the reaction machine pars basilaris ossis occipitalis, After nitrogen replaces 
enough the inside of the reaction machine made from stainless steel which has a coil for cooling, 
and an impeller with an inside, bromination — 8.75 kg of 2,6-xylenols were dissolved in the mixed 
solvent of the 2nd copper 54.8g, 1110 g of di-n-butylamine and 20 I. of toluene, 16 I. of n- 
butanol, and 4 I. of methanol, and it taught the reaction machine. Oxygen was continuously blown 
into the inside of a reaction opportunity, agitating, and the polymerization was performed for 180 
minutes, controlling an internal temperature at 30 **. The polymer which deposited was filtered 
after the end of a polymerization. Methanol / chloride mixed liquor was added to this, and the 
residual catalyst in polymer was decomposed, after washing enough using methanol further, it 
dried, and powdered polyphenylene ether was obtained (PPE is called). Reduced viscosity etaSP 
was 0.55 dl/g. 

[0049](**) Fire retardant (C ingredient) 

** Ethylene screw tetrabromo phthalimide (FR-1) 

Commercial brominated flame retardants [Product [ made by Ethyl Chemicals ] trade name 
Saytex BT-93 (67 % of the weight of bromine contents)] (FR-1 is called) was used. 
[0050] 
[Formula 2] 




[0051]** Tetrabromobisphenol A epoxy oligomer (FR-2) 

Commercial brominated flame retardants molecular weight by [Tohto Kasei Co., Ltd. 1600 trade- 
name YDB-408(51 % of the weight of bromine contents)(FR~2 is called)] was used. 
[0052] 
[Formula 3] 



ch 2 -ch-ch 2 )o^o; 




H2^h-ch 2 |o(Q 




[0053]** Denaturation tetrabromobisphenol A epoxy oligomer (FR-3) 

Commercial brominated flame retardants molecular weight by [Dainippon Ink & Chemicals, Inc. 
1400 end closure type trade name ****-** EC-14(59 % of the weight of bromine contents)(FR~3 
is called)] was used. 
[0054] 
[Formula 4] 
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[0055]** Bromine-ized phosphoric ester (FR-4) 

As commercial brominated flame retardants, it is tris (tribromo neopentyl) phosphate. [ trade 
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name CR900 made from Daihachi Chemical industry (FR(71 % of the weight of bromine 
contents)-4 is called)] was used. 
[0056] 
[Formula 5] 

CH a Br 
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[0057]** Antimonous oxide (FR-5) 

As a fire-resistant auxiliary agent, it is commercial antimonous oxide. [Dowa Mining Co., Ltd. 

make trade name AntimonyBfoom 100A(FR-5 is called)] was used. 

(**) Flow improver (D ingredient) 

** Phosphoric ester (triphenyl phosphate: TPP) 

Commercial aromatic phosphoric ester [Product [ made from Daihachi Chemical industry ] and 

trade name TPP (TPP is called)] was used. 

[0058]** Liquid paraffin (MO) i 

The commercial liquid paraffin was used. (MO is called) 

** Copolymerization resin (BAS) 

As butyl acrylate 13.6 weight section, styrene 66.4 weight section, ethylbenzene 20 weight 
section, and a chain transfer agent, as t-dodecyl mercaptan 0.15 weight section and an initiator, 
1,1 The mixed liquor of - bis(tert-butyl peroxide)-3, 3, and 5-trimethylcyclohexane 0.03 weight 
section was continuously supplied to the complete-mixing type reactor with a capacity of 2.1 I. 
at 1.2 I. /hour in speed, and it polymerized at 140 **. Polymerization liquid was continuously led 
to the extrusion machine with a vent removed the unreacted monomer and the solvent under 
the conditions of 260 ** and 40Torr, carried out cooling solidification of the polymer 
continuously, and obtained copolymerization resin (BAS is called) of particle state. Solution 
viscosity was 2.7cP and the resin composition of this was 14 % of the weight of butyl acrylate 
units, and 86 % of the weight of styrene units. (A resin composition ratio is based on a proton 
********** spectral method.) 
[0059] 

[example 1-4 comparative-example 1 - 6] It mixed mechanically by the weight ratio (bromine 
content / FR-5^67/33 regularity) given in Table 1, and HIPS-1 /GPPS/PPE/FR-1 /FR-5/TPP 
was fused for 7 minutes at the melting temperature of 250 **, and the number of rotations of 50 
rpm using the Oriental energy machine factory lab PURASUTO mill. However, since the melting 
temperature of PPE was high, after fusing GPPS/PPE at 300 ** first, the remaining ingredients 
were fused on the above conditions using it. 

[0060]Thus, the specimen of 1/8Hnch thickness was produced by hot press from the obtained 
resin composition, and BIKATTO softening temperature, Izod impact strength, MFR, and fire- 
resistant evaluation were performed. The result is shown in Table 1 and drawing 1 . The 
thermolytic behavior of the constituent (Example 1 or the comparative example 1) in which PPE 
does not exist or exist in a resinous principle was shown in drawing 1 . Pyrolysis temperature is 
336 ** and 333 **, respectively. 

On the other hand, the catabolic rate of a resinous principle is 0.73 and 0.95 % of the weight/**, 
respectively. 

Therefore, when PPE exists, it turns out that the pyrolysis of aromatic vinyl resin is controlled 

and fire retardancy improves. 

[0061] 

Example 1, 2, 5-8 comparative-example 2, [4, 7] In the constituent which does not exist or exist, 
PPE examined the addition dependency of fire retardant (FR-1/FR-5) in the resinous principle. 
The same experiment as Example 1 was repeated except changing HIPS-1 /GPPS/PPE/FR- 
1/FR-5/TPP into a weight ratio (bromine content / FR-5=67/33 regularity) given in Table 2. The 
result is shown in Table 2 and drawing 2. 

[0062]According to Table 2 and drawing 2, even if it falls the addition of fire retardant in the 
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constituent in which PPE exists into a resinous principle, it turns out that a fire-resistant fall is 

slow. 

[0063] 

[example 9-11 comparative-example 8 - 10] In the constituent which does not exist or exist 
PPE examined the addition dependency of fire retardant (FR-2/FR-5) in the resinous principle. 
The same experiment as Example 1 was repeated except changing HIPS-2/GPPS/PPE/FR- 
2/FR-5/TPP, or BAS into a weight ratio (bromine content / FR-5=67/33 regularity) given in 
Table 3. The result is shown in Table 3, drawing 3, drawing 4, and drawing 5. 
[0064]According to Table 3 and drawing 3, even if it falls the addition of fire retardant in the 
constituent in which PPE exists into a resinous principle, it turns out that a fire-resistant fall is 
slow. According to the optical microscope photograph of drawing 4, the dispersibility of fire 
retardant of the constituent (Example 9, the comparative example 8) in which PPE does not 
exist or exist in a resinous principle is understood that the constituent in which PPE exists is 
better. Especially the fire retardant particle number of not less than 5 micrometers is 165 or 518 
pieces/mm2, respectively. 

It is guessed that PPE is acting as a compatibilizer of fire retardant 

[0065]And Tg of the constituent (comparative example 8) using HIPS-2 as a resinous principle 
from the measurement result of the glass transition temperature (Tg) by the DSC method of 
drawing 5, It turns out to difference deltaTg with Tg of HIPS-2 being 7.3 ** that deltaTg at the 
time of using HIPS-2/PPE (example 9) as a resinous principle is 10.5 **. From this fact, the 
constituent of the shift of Tg by fire retardant (FR-2) addition in which PPE existed is larger, and 
the interaction of PPE and fire retardant (FR-2) is suggested. 

[0066] From the above result PPE controlled the pyrolysis of styrene resin, and considered it as 
the compatibilizer by interactions, such as a hydrogen bond of the hydroxyl group of bromination 
epoxy system fire retardant or an epoxy group, and oxygen of PPE, it acted, and these two 
effects proved that a fire-resistant improved effect is revealed. 
[0067] 

[example 12-14 comparative example 11] The same experiment as Example 1 was repeated 
except changing HIPS-2/GPPS/TPE/PPE/FR-3/FR-4/FR-5/MO into a weight ratio given in 
Table 4. The result is shown in Table 4. 
[0068] 
[Table 1] 
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[Table 2] 
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[0070] 
[Table 3] 
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[Table 4] 
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[0072] 

[Effect of the Invention]Even if the constituent of this invention reduces conventional fire 
retardant, it is a resin composition which has advanced fire retardancy and was excellent in 
mobility, heat resistance, and shock resistance. This constituent is suitable for household 
appliance parts, OA equipment parts, etc., and the role played in these industrial worlds is large. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is a figure showing the thermolyttc behavior of the resin composition of Example 1 
(resinous principle HIPS-1/PPE = 90/10) and the comparative example 1 (resinous principle 
HIPS-1). A vertical axis and a horizontal axis show the weight and temperature of a constituent 
respectively. 

[Drawing 2]In the constituent in which PPE does not exist or exist in a resinous principle, it is a 
figure showing the addition dependency of fire retardant (FR-1/FR-3). A vertical axis and a 
horizontal axis show bromine weight % of FR-1 to the resolution time of the inflammability test in 
the UL-94V method, and resinous principle 100 weight section, respectively. 
[Drawing 3]In the constituent in which PPE does not exist or exist in a resinous principle, it is a 
figure showing the addition dependency of fire retardant (FR-2/FR-3). A vertical axis and a 
horizontal axis show bromine weight % of FR-2 to the resolution time of the inflammability test in 
the UL-94V method, and resinous principle 100 weight section, respectively. 
[Drawing 4]It is an optical microscope photograph of the constituent (Example 9, the 
comparative example 8) in which PPE does not exist or exist in a resinous principle. 
[Drawing 5] PPE in a resinous principle is a figure showing the measurement result of Tg (glass 
transition temperature) by the DSC method of the constituent (Example 9 T the comparative 
example 8) which does not exist or exist Tg of only fire retardant (FR-2) and a resinous principle 
was also collectively illustrated for comparison. 
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DRAWINGS 

[Drawing 1] 




° 7 8 ' ' ' 1 ' ' ' ' 10 

tttiitf ft i o o mmmizm fr-i o#xmM% 

[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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